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(57) Abstract 

The method for production of a milk like product is characterized by the fact that transglutaminase is added to a liquid 
containing milk proteins, that the liquid contains Ca+ + , if required, in an amount sufficient for the reaction catalyzed by the 
transglutaminase, and that the pH of the liquid, if required, is adjusted to a value of between 5.5 and 7.5. Hereby a milk like 
product which is physically more stable than the hitherto known milk like products is obtained. By further addition of an 
enzyme with milk clotting activity a milk like product with a mouth feeling like a fat emulsion and usable as a fat substitute 
can be produced. 
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METHOD FOR PRODUCTION OF A MILX UKE PRODUCT, THE MILK UKE 
PRODUCT, AND USE OF THE MILK UKE PRODUCT 

The present invention concerns a method for production of a milk like 
product, the milk like product, and use of the milk like product. 
5 In this specification with claims a milk like product Is to be understood 

as comprising a product produced with a liquid containing milk proteins from an 
animal source as a starting material. Examples of liquids containing milk proteins 
from an animal source are cow milk, buffalo milk, goat milk, sheep milk, and animal 
milk fortified with casein or whey proteins. 

10 it is known that milk is physically unstable to protease attack, forming 

a coagulum after exposure to proteases, e.g. rennet. This is a desirable property in 
regard to cheese production. In other cases, however, this property is undesirable, 
especially in relation to long term storage stability of UHT milk. Even if the 
microorganisms are killed during the UHT treatment, thermostable proteases 

15 produced by certain microorganisms may not be completely inactivated during the 
UHT treatment, and in such cases the UHT milk is physically unstable during long 
term storage. 

Thus, it is the purpose of the invention to provide a method for 
provision of a milk like product, which is physically more stable than the hitherto 
20 known milk like products. 

Surprisingly, according to the Invention it has been found that the 
purpose of the invention can be fulfilled, if transglutaminase is added to a liquid 
containing milk proteins and Ca**, if required. As an explanatory remark it can be 
added that the skilled worker in the art will be aware that some transglutaminases 
25 require Ca** in order to exhibit enzymatic activity, and others do not. 

Thus, the method for production of a milk like product according to the 
invention is characterized by the fact that transglutaminase is added to a liquid 
containing milk proteins, that the liquid contains Ca**, if required, in an amount 
sufficient for the reaction catalyzed by the transglutaminase, and that the pH of the 
30 liquid. If required, is adjusted to a value of between 5.5 and 7.5. 
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Thus, rt has been found that the milk like product produced by means 
of the method according to the invention is extremely stable In comparison to the 
prior art milk like products. Documentation will be presented later in this 
specification. Especially it has been found that the milk like product according to the 
5 invention, if UHT treated, exhibits a satisfactory long term physical storage stability. 

If according to the invention cow milk Is used as the liquid containing 
milk proteins it has been found that the milk like product according to the invention 
exhibits an excellent physical stability to protease attack. 

The amount of transglutaminase to be added depends on the reaction 
10 time. If the reaction time is long, e.g. 2 hours, very little transglutaminase is 
necessary In order to generate the stability. 

From Japanese unexamined patent application no. JP-A-31 60957 it 
appears that a material containing novel modified milk protein can be obtained by 
letting transglutaminase act on a liquid product containing milk protein, and by 
15 subsequent heating and drying. Also, it appears that the object of the Japanese 
invention is the provision of a product, which is able to form a gel on heating. 
However, it does not appear firom the Japanese citation that a new production 
method for physically stable UHT milk can be obtained if the heating and drying is 
omitted, as indicated in this specification, and a skilled worker in the art familiar with 
20 the Japanese citation would not find the slightest incentive to omit the heating and 
the drying. 

A preferred embodiment of the method according to the invention is 
characterized by the fact that the transglutaminase is of human, of bovine or of 
microbial origin. In this manner the method according to the invention can be carried 
25 out in an economically sound manner. 

A preferred embodiment of the method according to the invention is 
characterized by the fact that the transglutaminase is activated factor XIII. In this 
manner the method according to the invention can be carried out in an economically 
sound manner. 

30 A preferred embodiment of the method according to the invention is 

characterized by the fact that the liquid containing milk proteins is milk from 
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domestic animals, preferably from cows. This is a cheap and easily available starting 
material. 

A preferred embodiment of the method according to the Invention is 
characterized by the fact that an enzyme with milk clotting activity is added to the 
5 liquid containing milk proteins. This embodiment, which is illustrated in Example 4, 
comprises only the cases, in which a milk like product is produced. If for instance 
the enzyme with milk clotting activity is added ample time before the addition of 
transglutaminase, a cheese like product is produced, and thus, this case is outside 
the scope of the Invention. Surprisingly, it has been found that this embodiment 

10 inside the scope of the invention gives rise to a special milk like product, i.e. a milk 
like product with microparticulated protein, aggregated by means of the enzyme with 
milk clotting activity. This milk like product exhibits a mouth feeling like a fat 
emulsion. Similar milk like products with microparticulated protein is described in WO 
91/17665 and EP 468.560. However, the product described in WO 91/17665 often 

15 gets a burned taste due to the necessary heat treatment, and the method described 
in EP 468,560 involves a time consuming fermentation process, which is not 
performed during the method according to the invention. 

A preferred embodiment of the method according to the invention is 
characterized by the fact that an enzyme with milk clotting activity is added to a 

20 casein solution, in this manner a lactose free milk like product is produced. It can be 
used in all cases, where the presence of lactose should be avoided. 

A preferred embodiment of the method according to the invention is 
characterized by the fact that the enzyme with milk clotting activity is a cheese rennet 
enzyme. This enzyme is commercially easily available. 

25 The invention also comprises a milk like product, which is characterized 

by the fact that it is produced by means of the method according to the invention. 

Also, the invention comprises a use of the milk like product according 
to the invention as a fat replacer in foods. Typical examples of foods, in which the 
milk like product according to the invention can be incorporated as a fat replacer. 

30 are ice cream, toppings, frozen desserts, dressings, mayonnaises and low fat 
spreads. As a consequence of this use it is possible to produce foods which have 
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a lower calorie content, and which still possess organoleptic properties similar to the 
organoleptic properties of foods with a normal fat content. 

EXAMPLE 1 

As a starting material 200 ml of whole cow milk was used. Ca*" as 
5 CaCIa was added to a concentration of 5 mM Ca"^*. The pH was adjusted to 6.7, and 
the temperature was adjusted to 32°C. Transglutaminase was added as 30 mg of 
activated factor XIIL Also, a control experiment without transglutaminase was carried 
out. This mixture was left alone for 30 minutes. Subsequently 0.12 g of Rennilase* 
1 4XL rennet was added to the mixture. A heavy clotting took place in the control, but 
10 no clotting took place in the milk like product according to the invention. 

EXAMPLES 2 AND 3 

Example 1 was repeated, except for the fact that the addition of factor 
XDI and the rennet was performed simultaneously (Example 2), and except for the 
fact that the additions of factor XIII and the rennet were reversed, whereby the 
15 addition of factor XIII was carried out immediately after the addition of rennet 
(Example 3). Also in these cases a heavy clotting took place in the control, but no 
clotting took place in the milk like product according to the invention. 

EXAMPLE 4 

As a starting material 1 00 ml of skim milk of 32°C was used, and Ca** 
20 was added to a total concentration of 5 mM. The pH-value was adjusted to 6.7. 
Rennilase* (an enzyme with milk clotting actjyity) was added in a concentration of 
6.5 RU/ml, the RU unit being defined in IB 67/3-e (a Novo Nordisk product 
information sheet, available upon request from Novo Nordisk A/S. Novo Alle. DK- 
2880 Bagsvaerd. Denmark. After 5 seconds activated factor XIII was added in a 
25 concentration of 0.4% w/w. based on the protein content. A milk like product with 
microparticulated protein and with a mouth feeling like a fat emulsion was produced. 
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CLAIMS 

1 . Method for production of a milk like product, wherein transglutaminase 
is added to a liquid containing milk proteins, wherein the liquid contains Ca**. if 
required, in an amount sufficient for the reaction catalyzed by the transglutaminase, 

5 and wherein the pH of the liquid, if required, is adjusted to a value of between 5.5 
and 7.5. 

2. Method according to Claim 1, wherein the transglutaminase is of 
human, of bovine or of microbial origin. 

3. Method according to Claim 1 , wherein the transglutaminase is activated 
10 factor XIII. 

4. Method according to Claims 1 - 3, wherein the liquid containing milk 
proteins is milk from domestic animals, preferably from cows. 

5. Method according to Claims 1 - 4, wherein an enzyme with milk clotting 
activity is added to the liquid containing milk proteins. 

15 6. Method according to Claim 5, wherein the liquid containing milk 

proteins is a casein solution. 

7. Method according to Claim 5 or 6, wherein the enzyme with milk 
clotting activity is a cheese rennet enzyme. 

8. Milk like product, characterized by the fact that it is produced by means 
20 of the method according to Claims 1-7. 

9. Use of the milk like product according to Claim 8 as a fat replacer in 
foods. 
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